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NOMENCLATURE
D = density in gm/cc
Dc = critical density in gm/cc
Dr = reduced density, D/Dc
DSL = density of saturated liquid, gm/cc
DSV = density of saturated vapor, gm/cc
H* = enthalpy of ideal gas in cal/g-mole
HSL = enthalpy of saturated liquid, cal/g-mole
ΔH* = difference between ideal enthalpies at
-19°C. and a higher temperature,
cal/g-moleλ = heat of vaporization, cal/g-mole
M = molecular weight
P = pressure in atmosphere
Pc = critical pressure, atm.
Pr = reduced pressure, P/P c
Φ = atomic and structural constant in Eq. (2)
due to -CHO group.
R = gas constant, 1.987 cal/g-mole/°K
= 82.06(((cc)(atm.))/((g-mole)(°K)))
S* = entropy of ideal gas, cal/g-mole/°K
SSL = entropy of saturated liquid, cal/g-mole/°K
SSV = entropy of saturated vapor, cal/g-mole/°K
iv
NOMENCLATURE (Coned.)
ΔS* = difference between ideal entropies at
-19°C. and a higher temperature,
cal/ g-mole/°K
T = temperature, °K
Tb = normal boiling temperature, °K
Tc = critical temperature, °K
Tr = reduced temperature, T/Tc
ψ(Tr),φ(Tr) = functions of reduced temperatures in Eq. (5)
ΣΔΓ = sum of structural contribution in Eq. (1)
due to -CHO group
V = specific volume, cc/gm
Vc = critical volume, cc/g-mole
VSL = specific volume of saturated liquid,
cc/gm
VSV = specific volume of saturated vapor,
cc/gm
ΣΔv = sum of atomic and atomic group contribution
to Vc in Eq.	 (3) due to -CHO group
Z = compressibility factor, PV/RT
Zc = critical compressibility factor, P cVc/RTc
αc = constant in Eq. 	 (5)
SUMMARY
The thermodynamic properties of saturated and
superheated formaldehyde were evaluated at ten degree
temperature intervals from -19 °C. to 400 °C. and at
various pressures up to 150 atmospheres.
Lydersen's correlations were used to estimate the
critical constants.
Vapor pressure data were calculated using Riedel's
method.
The generalized thermodynamic correlations of Hougen,
Lydersen, and Greenkorn were employed to obtain values
of the thermodynamic properties in the saturated and
superheated regions.
The values for temperature, pressure, specific
volume, enthalpy, and entropy for saturated and super-
heated formaldehyde are presented in the form of tables
and graphs.
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INTRODUCTION
Formaldehyde is produced by the catalytic oxidation
of pure, synthetic methanol.
The most important commercial use for formaldehyde
is the ever-growing resin industry. When reacted with
vinyls, aniline, phenols, it gives resins of both the
thermosetting and thermoplastic types. These resins find
very wide application in the production of molded parts
for electrical appliances and varnishes.
Beside its importance in resins, formaldehyde is
an outstanding reactant in the synthesis of organic
chemicals, and in the modification of proteins. Its
other commercial uses are in agriculture for the control
of plant diseases, in disinfectants, and in the textile,
leather, metal, and paper industries.
The outstanding and ever-growing importance of
formaldehyde as a commercial chemical, its diversified
applications and its many unique characteristics have
created a definite need for a critical and systematic
evaluation of the thermodynamic properties of pure monomeric
gaseous formaldehyde. This investigation is presented in
the hope of fulfilling this need.
METHOD OF CALCULATION
The critical constants of formaldehyde were
evaluated using Lydersen's correlations 8,¹0 based
on atomic and structural contributions which could be
due to either the -CHO or the -C = 0 group. Based on
the -C = 0 group contribution, the calculated critical
compressibility factor Zc of formaldehyde was greater
than the value of water. This was not likely, because
the value of the dipole moment of water, which is ¹.84 ¹5,
is less than that of formaldehyde, 2.27 ¹5 . Therefore,
the decision was made to estimate all critical constants
based on -CHO group contribution.
Calculations of the vapor pressure from -¹9 °C. to
the critical point were based on Riedel's correlation ¹¹,¹² .
The thermodynamic values of specific volume,
enthalpy and entropy in both the saturated and super-
heated regions were determined from the correlations of
Lydersen, Greenkorn, and Hougen 9 . These correlations
were derived from the theory of corresponding states and
evaluation of 82 different compounds for which P-V-T data
and critical constants were known.
All data available for calculations in this paper
are listed in Section ¹.
The procedure of calculation for the establishment
of the thermodynamic properties of formaldehyde was as
follows:-
(A) The critical temperature was predicted using
Lydersen's method 8 ' 10 which is a modification of
the Guldberg rule. The Lydersen method for
critical temperature relates critical temperature,
Tc , to the normal boiling temperature, Tb, and 9 which
is calculated by summing atomic and structural
constants that represent the component parts of
the molecule. The equation used for predicating
Tc was as follows9 :-
Tc = Tb 	 Equation (1)
8
where 9 = 0.567 -.Ltd - (εΔT ) 2T
(B) The critical pressure was evaluated by means of
Lydersen's correlation which relates critical
pressure to the molecular weight and 6, an additive
constant which is determined from the molecular
structure. The following equation was used 9 :
Pc = 	 Equation (2)
(C) Lydersen's equation for critical volume, V c ,
based on an earlier attempt by Schuster, was used to
evaluate V. It is given in the form 8 :
Vc = 40 +εΔv 	 Equation (3)
A V was calculated by summation of the incremental
constant due to -CHO contribution.
(D) The critical compressibility factor was obtained
from the other calculated critical constants in (A),
(B), and (C) through the ratio 1
Zc = PcVc 	Equation (4)RTc
(E) The partial pressure of liquid formaldehyde
from -¹09.4 °C. to -22.3 °C. has been measured by
Spence and Wild¹4, but no vapor pressure data
were available above its normal boiling point.
Therefore, the vapor pressure of gaseous formaldehyde
from -¹0°C. to the critical point was evaluated using
1¹, ¹2 :Riedel's correlation
3
4log Ti 	 φ(Tr) 	 (αc 	 7) )(Tr) Equation (5)Er
The value of 	was determined using the known
normal boiling point of formaldehyde at ¹ atmosphere.
(F) Specific volumes of the saturated liquid were
determined from -¹0 °C. to ¹4¹ °C. by the method of
Watson² . The data required for the calculations
are the critical temperature and critical compress-
ibility factor and a single known accurate density
measurement as a reference state. The liquid density
at -²0°C. was available 7 , and was employed in
conjunction with the reduced density table by the
following equation ² :
D2 Di	 (D, ) 	 Equation (6)
Specific volumes were then obtained by the reciprocals
of the calculated liquid densities.
(G) Specific volumes of the saturated and super-
heated vapor were calculated using the generalized
compressibility factors 4 which were derived from
the correlation of Lydersen, Greenkorn and Hougen.
Calculation was done using:
PV ZRT 	 Equation (7)
(H) The saturated formaldehyde liquid at -¹9°C.
was taken as the reference point for the zero value
of enthalpy and entropy.
(I) The latent heat of vaporization at the normal
boiling point listed by Walker ¹6 as 5.57
Kcal/g-mole at -¹9 °C. was used to calculate the
value of the latent heat of vaporization from
-¹0 °C. to the critical temperature. The equation
derived by Watson ¹7 was used;
5Al 	 [ (¹ - Tr1) 	 0.38
1- .-2 = T1 - Tr2) 	 Equation (8)T
(J) The enthalpy of the saturated vapor, Hsv , at
¹ atm. and -¹9 °C. was determined by adding the
latent heat of vaporization to the enthalpy of
the saturated liquid.
(K) The molal enthalpy of the ideal gas at -¹9°C.
was obtained by adding to Hsv the enthalpy correction
corresponding to -¹9 °C. and ¹ atm. Thus,
H*3 = HSV + (H*3 - HSV)
(L) The values of ideal enthalpy from -¹0 to 400 ° C.
were obtained by adding to H*3 the value 
j T
2 Cp*dTT1
where Cp* is the molel heat capacity for ideal-gas
behavior as a function of temperature, and is given
by Walker ¹6 as (9.48 -F 0.009¹4T - 6.4 x ¹0 -7 T 2 )
calorie per gram mole per degree Kelvin.
(M) The enthalpies of the saturated vapor from -¹0 ° C.
to the critical point were evaluated by correcting
their enthalpy departures from ideal gas using
Table 47 of Watson and et al. ³ .
(N) The values of enthalpy in the superheated region
from -¹0 °C. to 400°C. and from ² to ¹50 atmospheres
were determined by subtracting from the values of
ideal enthalpy the values of enthalpy deviations
from ideality obtained from Table 50 of Watson and
et al. 5 .
(0) The enthalpies of the saturated liquid from
-¹0 °C. to the critical point were obtained directly
by subtracting the latent heat of vaporization
calculated in (1) from the values of the saturated
vapor enthalpy.
(P) The entropies of evaporation from -10°C. to
the critical point were obtained by dividing
the latent heats of vaporization in (I) by the
corresponding temperatures.
(Q) The entropy of the saturated vapor SSV at
1 atmosphere and -19 °C. was evaluated by adding
the entropy of evaporation to the entropy of the
saturated liquid at -19°C.
(R) The molal entropy of the ideal gas S* 3 at
-19°C. was obtained by adding to SSV the entropy
correction (S*3 - Ssv) from Table 47 of Watson
and et al. 3
(S) The values of ideal entropy from -10°C. to
400°C. at the constant pressure of 1 atm. were
evaluated by adding to S*3 the value
T2 T1
P  dT.T1 T
(T) The entropies of the saturated vapor from
-10 °C. to the critical point were obtained by
first making a pressure correction for ideal
behavior, and then making a correction for lack of
ideality. Thus S*5 = S*4 R in (P5/P1), and the
entropy of the saturated vapor is obtained by
subtracting (S*5 - S5) from values given in Table
47 of Watson and et al. 3
(U) The values of entropy in the superheated region
from -10°C. to 400°C. and from ² to 150 atmospheres
were evaluated in the same manner as in (N),
except Table 5² of Watson and et al. 6 was used
instead of Table 50.
6
(V) The values of the saturated liquid entropy from
10°C. to the critical point were determined
directly by subtracting the entropy of evaporation
calculated in (P) from the values of the
saturated vapor entropy.
7
RESULTS
The calculated results for the thermodynamic proper-
ties of monomeric gaseous formaldehyde are presented in
the form of tables and graphs in the Appendix,
Figure I - Vapor Pressure Data
Figure II - Enthalpy - Temperature Data
Figure III - Entropy - Temperature Data
	
Table I 	 Physical constants and equations used
in the calculations
	
Table 2 	 Thermodynamic properties of the satur-
ated liquid and vapor from the
reference temperature of 19 °C to the
critical, temperature at 10 ° C.
temperature increments, The table contains
vapor pressure , specific volume,
enthalpy, and entropy data.
Table 3 to
	
14 	 Thermodynamic 	 dynamic properties of the super-
- 1 vapor at various pressur e s from
1 atmosphere to 150 atmospheres and
from saturated temperatures to 400°C.
These tables include specific volume,
enthalpy, and entropy data.
Prior to the present correlation of the thermo-
dynamic properties of formaldehyde, an extensive and
thorough literature search was conducted. However,
no correlation of the thermodynamic properties of
formaldehyde was found and only limited data were
uncovered from which such a correlation could be constructed.
The critical temperature and pressure were estimated
by Walker¹6 as 141 °C. and 65 atm. respectively.
Using Lydersen's correlation8, ¹0, the author found
the critical temperature, pressure, and volume to be
141.33°C, 66,897 atm., and 113 cc/g-mole respectively,
	
values which are in cic 	 agreement with the findings
of Walker. eased on a survey of 67 compounds, the
Lydersen method has the following average accuracy¹0:
	
For calculation of 	 % error
	
Tc 	1.3
	
Pc 	4,5
	
Vc 	2-
The deviation was only 1,7% for the critical temperature
estimation of acetaldehyde by the method of Lydersen.
The critical o compressibility factor was estimated
in the present stud) to be 0,222 which is less than that
of water, This value,. Is believed to be reasonably accurate,
because th. dipo1 moment formaldehyde is greater than
that of water.
No vapor pressure date ,-)n formaldehyde above its
	
normal boiling
	
located; so the Riedel
correlation¹¹ was used to estimate the vapor pressure
over the temperature range of -10 °C. to 141°C. The
Riedel method was chosen because it requires the
minimum data of only critical temperature, critical
pressure, and one boiling point which were reasonably
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predicted and given. 	 —over, most of the other methods
are not recommended for values of Zc less than 0.23 or
boiling point less than 250 °K. This method of vapor
pressure correlation has ±107 accuracy.
In the absence of any experimental data, the heat
capacity data for formaldehyde were calculated by
Walker 16 	 based ou. pectroscopic measurements. These
data can be represeroc ,1 by the following equation as a
function of temperature between 0 to 400 ° C.
Cp = 9.48 + 0.00914T - 6.4 x 10 -7 T 2
The accuracy of the . , boqe equation is not known. However,
formaldehyde poss 	 ee no internal rotation and this fact
makes the use of the )rincipleD of statistical mechanics
possible for predicting accurate heat capacity and
absolute entropy for the ideal gaseous state from
spectroscopic measurement 	 For this reason, the results
obtained by using the rIkt.)e heat capacity equation to
calculate the enthalpy ind entropy of the ideal gas are
believed to have 	 :ory accuracy.
The. 	 ,,orrelations of Lydersen, Greenkorn,
and Hauge,. 	 wer- n -ied to obtain the values of the
specific volume, ek iJalpy and entropy in both the saturated
and superhcatr, d re. 	 These correlations were based
on the 	 ),,)nding states which pro 	 that
all pure
	
I,I 	 sibility faLf - ors
and departui 	 L, 	 ,1 	 LetHvior of enthalpy and
entropy when F14,=,. , , , 	0,4,, tomt,-; reclined conditions of
pressure and tic,p
	
,,n,a and au the 	 value of Zc.
The specific volumes of the saturated liquid were
evaluated by the method of Watson 2 .. This method is not
sensitive to errors in D c or Zc. The average error in
estimating liquid densities by this method is about 1%.
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The generalized compressibility factors were employed
in calculating the specific volume in the. 	 urated and
superheated vapor regions. The average deviation of
experimental values of Z from tabulated values varies from
zero at low pressures to 2.57 in the critical region and
to 2.0% at high pressures.
The values of the latent heat of vaporization were
determined by the Watson method¹7. This method Is
capable of predicting data at all conditions up to the
crtical with errors generally less than 57 in magnitude.
Corrections for departures from ideality of enthalpy
and entropy were made using the generalized factors
presented by Hougen, Watson, and Ragatz¹. The accuracy
for these corrections for non-ideality is not available.
However, it is believed they are reasonably reliable,
especially with the introduction of a third parameter
Zc by Lydersen and et a1. 9
The present investigation was the basis for the
compilation of tables of the thermodynamic properties
for formaldehyde. Although the values of these properties
were mostly derived from generalized correlations and
empirical equations, it is the author's opinion that
these data are well within engineering accuracy require-
ments for design work. Nevertheless, reliable experimental
thermodynamic data should be used in preference to the data
presented In this paper whenever they are available.
APPEN
SECTION I
DATA FROM LITERATURE
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TABLE  I
The following data were available for monomeric gaseous
formaldehyde:
Molecular weight 13 30.03
Formula 13 CHOH
Normal Boiling Point 13 -19.2°C.
Melting Point 16 -118°C.
Heat of Formation, 18 ° C. 16 28 Kcal/mole
Free Energy, 25 ° C. 16 -27 Kcal/mole
Heat of Combustion 18 	 134.1 Kcal/mole'
Latent He 	 of Vaporization,
19 ° C, 10 	5,57 Kcal/mole
Trouton's Constant, - 190c.16 21.9 cal/mole/ °K
Liquid Density, -20°C. 7 	 0.8153 gm/cc
Haat Capacity of ideal gas, -19 °C. to 400°C. 16
Cp* 	 9.48 + 0.00914T - 6.4 x 10 -7T2 cal/mole/ °K
Partial pressure of liquid formaldehyde"
log 10 P atm , 	 -1429/T + 1.75 log T 	 0.00631 	 3.0177
where T is °K,
SECTION II
SAMPLE CALCULATIONS
The critical properties were calculated as follows:
(A) Critical pressure Pc by Lydersen's method8, 10
Mpc =c 	 o + I.
	
2
where Pc = critical pressure in atmosphere
M = molecular weight = 30.03
= atomic and structural constant
= 0.33
Pc = 	 30.03 2 - 66.897 atm.(0.33 + 0.34)
(B) Critical temperature Tc by Lydersen's method8,¹0
TbTc 	 (εΔT)²
where Tc = critical temperature in °K
Tb = normal boiling point = 253.96 ° K
T = structural contribution from
-CHO group = 0.048
253.96Tc =  	 414.49°K
0.567 + 0.048 - (0.048)²
(C) Critical volume by Lydersen's method 8
Vc = 40 +
where Vc = critical volume in cc/g-mole
Δv = atomic and atomic group contri-
bution to Vc = 73 for -CHO
group
Vc = 40 + 73 = 113 cc/gm-mole
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(0) Critical compressibility factorZc
RTc
where Zc = critical compressibility factor
Pc = critical pressure = 66.897 atm.
Vc = critical volume = 113 cc/g-mole
Tc = critical temperature = 414.49°K
R = gas law constant = 82.06
(66.897) (113)
Zc -  	 = 0.2220
(82.06)(414.49)
Vapor pressures were calculated by Reidel Correlation¹¹,¹²
log Pc/P = 	(Tr) + (αc 	 7) `1) (Tr)
where Pc = critical pressure in atmosphere
P = pressure in atmosphere
(Tr) and 	 are as functions
of Tr
Tr = reduced temperature = Tc
The constant 0: c was calculated based on the normal
boiling point of 253.96°K at one atm.
253.96 °K 
	 = 	 6Tr = 414.49°K 	 0. 13
log 66.897 	= 1.851 + (0( c -7) (0.326)
αc= 6.903
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Therefore, the general equation for vapor pressure
calculations is
log -SP = 	 (t) (Tr) - (0.097) y (Tv )
283.16 at 10°C. Tr
	= 0.6831; φ(Tr) = l.348;
'(Tr) = .224
log Pc - log P = l.348 - (0.097) (.224)
P = 3.156 atm.
Saturated liquid volumes were determined by the
following method 2 :
Dl 	 .1D 2 = 	 kin (Dr2)
Dr1
where Dl = accurate measurement of density at Tr],
and Pr].
= 0.8153 gm/ml at -20°C.
D2 = desired density at Tr2 and Pr2
Dr1 = reduced density at -20°C. = 2.9821
at 10 °C. Tr = 0.683 	 Dr2 = 2.8546
0.8153 
DSL 	 2.9821 	 (2.8546)
DSL = 0.7804 gm/cc
Specific Volume = 1.2814 cc/gm
15
16
Saturated vapor volumes were calculated using
compressibility factors
ZRT 
VSV = PM
where 	 VSV = specific volume of saturated vapor,
ml/gm
Z = compressibility factor at T°K
KR = gas law constant = 82.06
T = temperature of gas in °K
P = pressure of gas in atm.
M = molecular weight of CH2O = 30.03 gm.
at 10°C. 	 Z 	 = 0.9318 at Zc = 0.222 and Tr = 0.683
.9318 	 82.06 	 28³.16SV 	 VSV 	 .1 	 1.i
VSV
	
= 228.142 ml/gm
The saturated liquid at -19 °C. was taken as the
reference state
= 0 SSL =0HSL	 SSL
The saturated vapor at -19°C. 16
HSV = 5.57 Kcal/g-mole
= 21.9 cal/g-mole °KSsv
The ideal gas enthalpy and entropy at -19°C. and 1 atm.
were calculated as follows³
at Tr = 0.613 and Zc = 0.222
(H*-H/Tc)= 0 . 1947Tc
H* 	HSV = (0.1947)(414.49)
H* = 5570 + 80.701 = 5650.701 cal/g-mole
(S* - SSV) = 0.2292
S* = 21.9 + 0.2292 = 22.1292 cal/g-mole °K
17
The ideal gas enthalpy and entropy from -19°C. to 400 ° C.
at 1 atm. were evaluated as represented by following relations 16 :
at 10°C. 	 r28³16
H* 	 (9.48 + 0.00914T - 6.4 x 10-7T²)dT
254.16
ΔH* = ³44.757
H* = H*-19°C + 344.757 -19°C.
= 5995.458 cal/g-mole
at 10°C. 	 8³.16
AS* = 	 ( 948 + 0.00914 - 6.4 x 10 -7T)dT
)-2 54.16
Ls* = 1.265
S* = S*-19 C. + 1.265
= 22.1292 + 1.265
= 2³.³942 cal/g-mole
Correcting the deviation of the enthalpy from ideality 5
for saturated vapor at 10 °C.:
where Tr = 0.68³ and Zc = 0.2²²
(
H* 	 H) = 0.4³61Tc
(H* - H) = 180.759
HSV = H*10°C
	
180.759
HSV 	 5814.699 cal/g-mole °K
Correcting the entropy of the ideal gas at 1 atm. to the
entropy of the ideal gas at the pressure correspondingto.¹0°C.¹,6
where the saturated pressure corresponding to
¹0°C. is ³.¹6 atm. Therefore,
S*2 = S*1 - 1.987 In
13 1
S*2 = ²3.3942 - 1.987 ln 3 ' ¹6
S*2 = ²1.¹092 	 cal/g-mole °K
Correcting for ideality for the saturated vapor at +¹0°C. 3 .
where Tr = 0.683 and Z c = 0.²2²
(S*2 - S) = 0.46³7
= S*2 - 0.46³7SSV 
SSV = 20.6455 cal/g-mole °K
Saturated liquid enthalpies and entropies were determined
as follows ¹7
at ¹0°C. 	 7\1  =  	 0.38
λ2 2	,(1-Tr)2
where 7\¹ and ² = heat of vaporization at
-19°C. and ¹0°C. respectively
T 	 and Tr2 = reduced temperature at
- 19°C. and ¹0°C. respectively
0.³8X1 = '1-0.613) = ¹.0784
	7\2. 	 _1-0.683
5570 = 5165.059 cal/g-mole
7\ 2 =
S 2 = 	 7\2 
T 2
5¹65 059'= 	 = ¹8. 24¹ cal/g-mole °K	AS 2 	 283.16- 
¹8
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at ¹0°C. HSL 	Hsv 	7\ 2
where Hsi, = saturated liquid enthalpy
SSV = saturated vapor enthalpy
HSL 	 5814.699 - 5¹65.059
HSL 649 . 64 cal/g-mole
at ¹0°C. SSL = SSV - ΔS2
where SSL = saturated liquid entropy
SSV 	 saturated vapor entropy
20.6455 - 18.24¹0S SL =
SSL 	 2.4045 cal/g-mole
Values of enthalpy and entropy for the superheated vapor
were evaluated by the following procedure 5,6:
at ¹0 °C. and 2 atm., where Tr = 0.68³, Zc = 0.2²²
and 	 Pr = 0.0299
Correcting the deviation of the enthalpy from idealty
(H* - Tc/Tc) = 0.2676 cal/g-mole
H* - H = 110.909 cal/g-mole
H 	 = H* - ¹¹0.909
H 	 = 5884.549 cal/g-mole
Correcting the deviation of the entropy as a function ofpressure¹
S*2 = S* ¹ - ¹.987 in
where S* ¹ at ¹0 °C. and ¹ atm. = 23.3942 cal/g-mole °K
S*2 = ²³.3942 - ¹.987 In
S*2 = 22.0¹70 cal/g-mole °K
20
Correcting the deviation of the entropy from ideality6
(S* 2 - S) = 0.3414
S = S*2 - 0.3417
S 	 = 21.6756 cal/g-mole °K
Specific volumes in the superheated region were
determined by the following method 4 :
at 10°C. and 2 atm. where Tr = 0.68³ and Pr = .0299
from reference 7 at Zc = .222
Z = compressibility factor = 0.9814
ZRTsince V = ---PMv 	(0.9814 82.06 283.16
1.1
V = ³79.69 	 cc/gm.
SECTION III
TABLES AND GRAPHS
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TABLE 2
THERMODYNAMIC PROPERTIES OF SATURATED FORMALDEHYDE
TEMP. PRES - SPECIFIC VOLUME
	
ENTHALPY
	ENTROPYSURE
	
ml. _Per gm. 	cal/g-mole cal/g-mole/°K
	
Liquid Vapor 	 Liquid 	 Vapor liquid Vapor 
	-19 1.0 1.2280 671.7³1
	 0 	 5570.000 	 0 	 ²1.9
	
-10 1.48 1.2420 466.158
	 196.959 5652.³95 0.7342 21.4642
0 	 2.20 1.2600 ³21.414
	 426.584 57³6.909 1.6045 21.0445
	
10 ³.16 1.2814 228.142
	 649.640 5814.699 2.4045 20.6455
	
20 4.41 1.³047 166.³86
	 87³.116 5891.1³4 ³.2058 20.3228
³0 6.01 1.³295 12³.598 1097.186 5958.046 4.0578 20.0408
	
40 8.10 1.³576
	 92.420 1³3³.³01 601³.97³ 4.7766 19.7236
	
50 10.55 1.³868 	 71.1728 1542.1³³ 6043.14³ 5.4261 19.3541
	
60 1³.55 1.4246 	 55.³06 1759.5³0 6072.345 6.0484 18.99³4
	
70 17.10 1.4707
	 4³.248 1984.558 6086.178 6.6908 18.6438
	
80 21.³1 1.5224
	 ³4.008 22³0.240 6090.254 7.³744 18.³044
	
90 26.26 1.568³ 	 26.91³ 2424.196 6076.654 -/.9131 17.9701
	
100 ³1.99 1.644³ 	 20.894 2682.800 5992.³66 8.6654 17.5³44
	
110 ³8.4³ 1.7559 	 16.417 292³.674 5910.269 9.226³ 17.0213
	
120 46.51 1.9³15 	 12.³55 ³182.257 5745.5³4 9.9258 16.4458
	
1³0 55.42 2.1604 	 9.0778 ³491.501 5516.956 10.7101 15.7340
	
141 66.89 ³.7629 	 ³.7629 4³84.2³0 4³84.2³0 12.820 	 12.8²0
TABLE ³ 
THERMODYNAMIC PROPERTIES OF SUPERHEATED FORMALDEHYDEAT ONE ATM.
TEMP. 	 SPEC. VOLUME. 	ENTHALPY
	
ENTROPY
	°C.	 cc/gm
	
cal/g-mole
	
cal/g-mole/°K
-19
	 694.52 	 5650.70
	
22.129
	
-10
	 719.11 	 5756.82
	
²2.536
0 	 746.44 	 5875.65
	
22.986
	
10 	 773.76 	 5995.46
	
23.394
	
20 	 79³.75
	 6116.12
	
²3.819
	
³0 	 8²0.67
	 62³7.87 	 24.233
	
40 	 847.57 	 6³60.65
	
²4.6³4
	
50 	 874.47 	 6482.99
	
25.028
	
60 	 901.46 	 6608.³0 	 25.³98
	
70 	 929.00 	 67³2.09 	 ²5.768
	
80 	 956.58 	 6857.81 	 ²6.1³0
	
90 	 984.10 	 6985.50 	 26.479
	
100 	 1011.90 	 7109.15
	
26.838
	
110
	
1040.1² 	 7241.20 	 27.162
	
120 	 1067.45 	 7³71.27 	 ²7.500
	
1³0 	 1095.45
	
7501.20 	 27.840
	
141 	 1126.89 	 7646.1³ 	 28.177
	
150 	 1150.60 	 7764.00 	 28.467
	
160 	 1177.78 	 7898.88 	 28.787
	
170 	 1²04.91 	 8030.71 	 29.085
	
180 	 1233.40 	 8165.65 	 29.³94
	
190 	 1260.71 	 8299.95 	 29.691
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THERMODYNAMIC  PROPERTIES OF  SUPERHEATED FORMALDEHYDE
AT ONE .TM . 
TEMP. 	 SPEC. VOLUME 	 ENTHALPY
	 ENTROPY
° C. 	 cc/gm 	 cal/g-mole
	
cal/g-mole/°K 
200 	 1288.0³
	 84³8.67
	 29.988
210 	 1³19.92
	 8572.15
	
³0.270
220 	 1³4³.45
	 871³.68
	
³0.537
2³0 	 1³71.28
	 8850.10
	 ³0.814
240 	 1³98.62
	 8990.³5
	
³1.091
250 	 1425.96
	 9127.67
	
³1.³72
260 	 145³.³0
	 9269.85
	
³1.629
270 	 1480.6³ 	 9412.05
	 ³1.906
280 	 1507.97
	 9555.10 	 ³2.167
290 	 15³5.³1 	 9698.20 	 ³2.423
³00 	 1562.65 	 9842.15 	 ³2.690
³10 	 1590.07 	 9988.70 	 ³2.906
³20 	 1617.6³ 	 101³6.80 	 ³³.167
³³0 	 1645.2³ 	 1027³.16 	 ³³.424
³40 	 1672.84 	 104³2.15 	 ³³.640
³50 	 1700.40 	 10580.60 	 ³³.886
³60 	 1727.75 	 107³6.10 	 ³4.127
³70 	 1755.09 	 10881.50 	 34.³73
³80 	 1782.4³ 	 110³4.00 	 ³4.603
³90 	 1809.78 	 11185.10 	 ³4.839
400 	 18³7.07 	 11³29.10 	 ³5.065
2³
Try i,1 
THERMODYNAMICS PROPERTIES OF I: SUPERHEATED FORMALDEHYDE  DE
ATTWOATM.___ _
	 ..
TEMP . 	 SPEC . VOLUME
	
ENTHALPY
	
ENTROPY
---7-7 	 .9s_ ..L.,.„0 	 La Li g-mole
	
le , ,1.-:i /°K
0 	 364.35
	 5754.63
	
21.234
	10	 ³79 . 69
	 5884.55
	
21.676
	
20 	 39 1 . 32
	 6012.38 	 22.130
	
30 	 40 4 . 9 2
	 6141.96
	 22.574
	
40 	 418 . 5 4
	 6272.90 	 23.005
	
50 	 4 3 2. 18 	 6403.09
	
23.429
	
60 	 445 . 88 	 6535.65 	 23. 8 27
	
70 	 459 .92 	 6663.79
	
24. 215
	
80 	 474 . 01 	 6794.07 	 24.595
	
90 	 48 7.98 	 6925 .45
	
24.959
	
100
	
5 0 2 . 29
	 7054.85 	 25.340
	
110 	 5 16 . 5 4 	 7195.30 	 25 . 6 78
	
120 	 5 30 . 24 	 7330.03 	 26. 0 29
	
130 	 544 . 51 	 7463.01 	 26a 376
	
141 	 360 . 05 	 7609 .53 	 26.7 21
	
150 	 572 . 57 	 7730A2 	 27m019
	
160
	
586.58 	 7866,84 	 27. 346
	
170
	
600.37
	
1001.41 	 27. 651
	180
	
614.66 	 8139.08 	 27.970
	
190 	 628.42 	 8274.1³ 	 28.268
24
THERMODYNAMIC PROPERTIES OF :202 1,1,0J';1 , FOR AL EHYDE .AT 1,,,,T‘,11.1.
TEMP. 	 SPEC. VOLUME
	
ENTHALPY
	
ENTROPY
---77 cc/ 	cal/g-mole	 cal/g-mole/°K
200 	 642.06 	 8415.28
	 28.571
210 	 655.90
	 8550.14
	
28.856
220 	 670.22 	 8692.92
	
29.126
230 	 684.02
	 8830.46
	
29.406
240 	 697.83 	 8971,58
	
29.684
250 	 71157 	 9109.71 	 29.967
260 	 725.40 	 9252.81
	
30.225
270 	 739.16 	 9395.56
	
30.503
280 	 752,92 	 9538.92 	 30.766
290 	 766.69 	 9682.30 	 31,024
300 	 780.46 	 9826.55 	 31.291
310 	 794.16 	 9973.49 	 31.509
320 	 807.83 	 10122.21 	 31.771
330 	 821.50 	 10259.23 	 32.028
340 	 835.16 	 10418,85 	 32.245
350 	 848.84 	 10567.92 	 32.492
360 	 862.62 	 10724.23 	 32.734
370 	 876.34 	 10870.33 	 32,980
380 	 890.05 	 11023.56 	 33.212
390 	 903.77 	 11175.40 	 33.448
400 	 917.41 	 11³19.96 	 ³3.675
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TABLE 5
THERMODYNAMIC PROPERTIES OF SUPERATED FORMALDEHYDE
	  F
	 _Aril.
	TEMP.
	 SPEC. VOLUME
	
ENTHALPY
	
ENTROPYOn .
	L
	.	 cc/gm 	cal/g 17 7461 	 cal/g-mole 0.7p:- 1, 516 f K
-19
0
10
20
	
30 	 155.82
	 6014.83
	 20.383
	
40 	 161.46 	 6153.24
	 20.824
	
50 	 167.18 	 6290.66
	
21.290
	
60 	 172.98
	 6430.55
	 21.716
	
70 	 178.85
	 6568.04 	 22.132
	
80 	 184.81 	 6706.56
	
22.542
	
90 	 190.64
	 6844.54 	 22.930
	
100 	 196.79
	 6981.77
	
23,344
	
110 	 202.67
	 7126.01 	 23.698
	
120 	 208.53 	 7267.07 	 24.065
	
130 	 214.36 	 7402,30 	 24.424
	
141 	 220.89 	 7547,77 	 24.784
	
150 	 226.15 	 7676.83 	 25.093
	
160 	 232,07 	 7817.89 	 25.431
	
170
	
237.81 	 7955.85 	 25.749
	
180
	
243.60 	 8098.75 	 26,075
	
190
	
249.21 	 8236.29 	 26.³79
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THERMODYNAMIC PROPERTIES Or SUPERH EATED FORMALDEHYDEAT FIVE ATM......._ 	 ____ 
TEMP. 	 SPEC. VOLUME 	 ENTHALPY
	
ENTROPY
-t--. -
	cc/gm 	r al/g-mole - mole	 cal/g-mole a I/ 1.:1:: .-1:1:.4/°K
200 	 254.95
	 836u.56 	 26.690
210 	 260.71 	 8517.77
	
26.981
220 	 266.43
	 8662.24 	 27.251
230 	 272.00 	 8800.74 	 27.533
240 	 277.58
	 8942.81
	
27.812
250 	 283.16 	 9081.79
	
28.096
260 	 288.75 	 9225.83 	 28.355
270 	 294.32
	 9369.23 	 28.635
280 	 299.92 	 9513.07 	 28.902
290 	 305.50 	 9656.92 	 29.164
300 	 311.08
	
9801.66 	 29,46
310 	 316.60 	 9949.32 	 29.,i,
320 	 322.03 	 10099.33 	 29.9(
330 	 327.46 	 10237.72 	 30.1.
340 	 332.89 	 10398.66 	 30,,
350 	 338.26 	 10548.95 	 30,,,',u
360 	 S43.76 	 10706.03 	 30.H
370 	 349.22 	 10852.84 	 31.137
380 	 354,72 	 11006.81 	 31.370
390 	 360.23 	 11159.36 	 31.M
400 	 365.64 	 11304.88 	 3).
27
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T4_PLE, 6
THERMODYNAmIC PROPEriTIE 01-1
	 LAEATED FORMALDEHYDE
AT.,in :,"--
TEMP.
	 SPEC. VOLUME 	 ENTHALPY
	 "TR-00 
cal/g-mole 	 cal/g-mole/°K
-19
0
10
20
30
40
50 	 78.510 	 6136.00 	 19.409
60 	 81.650
	 6280.05
	 19.911
70 	 84.843 	 6422.37
	 20.363
80 	 88.088
	 6568.23 	 20.809
90 	 91.238
	 6710.51 	 21.226
100 	 94.710 	 6856.33 	 21.684
110 	 98.337
	
7002.84 	 22.073
120 	 101.163 	 7151.52 	 22.462
130 	 104.287
	 7293.85 	 22.844
141
	
107.801 	 7449.88 	 23.226
150 	 110.607 	 7588.06 	 23.545
160 	 113.719 	 7737.16 	 23.907
170 	 116,733 	 7882.17 	 24.237
180 	 119.739 	 8032.40 	 24.574
190 	 122.661 	 8178.85 	 24.888
THERMODYNAMIC PROPERTIES 01, nPERHEATED FORMALDEHYDE_
AT TEN  ATM.....,___ 
TEMP. 	 SPEC.  ,WLUi,11_, 	 FNUALPY 	 ENTROPY--07,---u .cal/g-mole m 	--
200 	 12,.672
	 8326.62 	 2L).208
210 	 128.698
	 8467.46
	
25.509
220 	 131.619 	 8614.87
	
25.789
230 	 134.481
	 8754.73 	 26.080
240 	 137.337
	 8896.23
	
26.367
250 	 140.200 	 9034.96 	 26.658
260 	 143.099 	 9178.75 	 26.926
270 	 145.947
	 9324.19 	 27.211
980
	
148.816
	 9472.87 	 27.480
290 	 151.692 	 9621.40 	 27.742
300 	 154.574 	 9770.99 	 28.017
310 	 157.399 	 9921.93 	 28.240
320 	 160.164 	 10072.81 	 28.507
330 	 162.930 	 10212.23 	 28.769
340 	 165,699 	 10374.13 	 26.991
350 	 168.453 	 10524,50 	 29.242
360 	 171.192 	 10682.64 	 ''.486
370 	 173.932 	 1.0830.36 	 4.736
380 	 176.6511 	 10985.30 	 29.970
390 	 179.396 	 1138.85 	 30.209
400 	 182.120 	 11285.42 	 30.438
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TABLE 7
THERMODYNAMIC PROPERTIES OF StliATED FORMALDWDF!
AT l'\ENTY
TEMP. 	 SPEC. VOTUME ENTHALPY 	 ENTROPY
cal2g1J-1°K
-19
0
10
20
30
40
50
60
70
	
80 	 39.330 	 6171.88 	 18.746
	
90 	 41.099 	 6364.23
	
19.208
	
100 	 43.212
	 6581,79 	 19.731
	
110 	 45.129 	 6772.24 	 20.176
	
120
	 47.139 	 6918.27 	 20.618
	
130
	
49.027 	 7083.43 	 21.03
	
141
	
51.070 	 7279,75 	 21.502
	
150
	
52.535 	 7398.45 	 21.850
	
160 	 54.345 	 7571,46
	
170
	
56,054 	 7730,64 	 22.61d
	
180
	
57.666 	 7890.04 	 22.970
	
190 	 59.224 	 8045.06 	 23.322
30
THERMODYIAAMIC PROP ERT1EF or Sli i',. R A '.:\ MD FORMAL  DEHY H DE
A T 'i ',N92I!. A L.,, .
TEMP.
	SPEC. 'AIOJ,,h
	 , VII 1 ( y 	 ENTROi
--uC. 	 -----777:2 H 	 ,. a 1 7: - 111J 1 ._'	 CalTi-iyOf - i7j:
200 	 60.826 	 8198.28 	 23.6
210 	 62.383
	 8351.66
	
23.966
220 	 63.937
	 8507.61
	
24.2C,4
230 	 65.433 	 8653.55
	
24.567
240 	 66.965 	 8802.52
	
24.%,
250 	 68.485
	 8947.80 	 25.1
260 	 70.042
	 9099.05
	
25.450
270 	 71.564 	 9249.09 	 25.744
280 	 73.078 	 9400.43 	 26.021
290 	 74.592 	 9551.48 	 96.292
300 	 76.120 	 9703.72 	 26.574
310 	 77.624 	 9857.52 	 26.801
320 	 77.085 	 10012.21 	 27.00—
330 	 80.567 	 10155.70 	 27.331
340 	 82.046 	 10321.49 	 27.553
350 	 83.520 	 10476.16 	 27.805
360
	
84.973 	 10635.39 	 28.040
370 	 86.412 	 10783.81 	 ',, 	 W)
380
	
87.863
	
10939,103 	 28.534
390
	
89.363 	 11094.00 	 2L./.;,1
400 	 90.766 	 11242.73 	 29.006
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TABa_8
THERMODYNAMIC PROPERTIES 01 :311PERMAIED FacVyiALDEIrYDETIIIR_
	
TELJ% 	 SPEC. VOLUME
	 .0-N1111-1.1.P
	 ENIAW1-1),
	-	 Et3-7 	 C-a-Vi-IITO 1 e
	
c 	 el K
-19
0
10
20
30
40
50
60
70
80
90
	
100
	 26.013
	 6227.11 	 18.076
	
110 	 27.337 	 6423.74
	
18.666
	
120 	 28.756 	 6662.13 	 19,262
	130
	
30.164 	 6860.24
	 19.7585
	
141 	 31.709 	 7077.49 	 20,300
	150	 32.882 	 7226.24 	 20.687
	
160
	
34,216 	 7416.45 	 21,130
	
170 	 35.474 	 7611.28 	 21.516
	
180 	 36.671 	 7746.22 	 21.902
	
190 	 37.860 	 7910.36 	 22.268
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THER1,101riNAM IC  PROPERTIES OF :. u ..--, F:RITSJA TED FORM.9-,pr,fr \ ,)E
-_-CrTil I RI
	 s 7:-,- 	 -
TEMP 	 SPEC. VOLUME VOLUME ME 	 ENTHALPY TH ALPY ALPY 	 ENTROPY
°C 	 ca],/:41rao.1.;./°1(
200 	 38.992
	 8011,87
	
27.622
210 	 40.103
	 8235.61
	
22.961
220 	 41.221
	 8398.69 	 23.276
230 	 42.318
	 8553.76
	
23.593
240
	 43.412 	 8708.93
	
23.905
250 	 44.491 	 8859,89
	
24.220
260 	 45.614 	 9017,45
	
24.514
270 	 46.677 	 9172.49 	 24.816
280 	 47.713 	 9328.39 	 25.098
290 	 48.751 	 9483,51 	 25.373
300 	 49.799 	 9640.72 	 25.659
310 	 50.833 	 9796.93 	 25.893
320 	 51.845 	 9951.37 	 26.170
330 	 52.901. 	 10094.53 	 26.443
340
	
53,940 	 10260.15 	 26.676
350 	 511.973 	 10423.19 	 26.937
360 	 55.982 	 10585.32 	 27 .1.;!,',
370 	 56.972 	 10737.06 	 27.450
380
	
57.971 	 10895.28 	 27.693
390 	 58.980 	 11052.51 	 27.942
400
	
59.955 	 11201.61 	 28.171
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TABLE ('
THERMODYNAMIC PROPERTIES OF uPERHEATED  PORTnEHYDE AT FoLsY_OM.
TEMP.
	 SPEC.  VOLUME
	
ENTHALPY
	 ENTROPYC. 	.SS.Z.P.11	 ca c a ITFECEIJ /°K
-19
0
10
20
30
40
50
60
70
80
90
100
110
120
	 19.168
	 6280.41 	 17.922
130
	 20.550
	 6563.28 	 18.605
141
	
22.003
	 6818.87
	 19.213
150
	
22.960 	 7006.37 	 19.670
160
	 24.106 	 7215.02 	 20.178
170
	 25.141 	 7398.25 	 20.624
180
	 26.129 	 7578.78 	 21.047
190
	 27.136 	 7757.84 	 21.447
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THE ,,,Lv,TIC PROPETI i EL' .L- SUPERHEATED , lit 4 T F. - \ FOP Hz %.1.,DEHYDE.
J'EtiP . 	 SPEC_L, \Wilt,' 1.1N ,1_11:1!
	 .:'.N1N(_.w
cc ulli 	 _o a -ri . ,- -L,,,1F-
	 cc-1-, --iR.1 ,- iia ,,........__ 	 .____Lla..._
200
	 28.074
	 ',.i.,0.H 	 21.823
210 	 29.010 	 80')u.3..)
	 22.164
220 	 29.904 	 8264.82 	 22.486
230 	 30.761 	 8427.77
	
22.820
240 	 31.629
	 8591.23
	 23.149
250
	 32.488 	 1050.10 	 23.480
260 	 33.390 	 8916.32 	 23.791
270 	 34.231 	 9078.00 	 24.106
280 	 35.047
	 9237.21
	
24.397
290 	 35.882 	 9396.68
300
	 36.711 	 9557.42
	
24.973
310 	 37.511 	 9718.06 	 25.220
320 	 38.284 	 9877.35 	 2.503
330 	 39.073 	 10025.73 	 -534.732
340 	 39.864 	 10195.91 	 26.020
350 	 40.596 	 10359.28 	 26.286
360 	 41.436 	 10520.58 	 26.540
370 	 42.209 	 10675.10 	 26.801
380 	 42.Th 	 10H36.72 h,. 72 	 27,0',,
390 	 43.'io.., 	 10997.35 	 27,299
400 	 44.542 	 11147.98 	 27.533
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TABLE 10_
THERMOLIIC`2d11.: ,` PROPERTIES OF SUPERHEATED FORMALDEHYDE
AT. FIFYi!`:—.4.Y.tsr.
TEMP. 	 SPEC. VOLUME
	 LiiTHALI 	 ENTRO
	
--"trC 	 - 	 cal/g-mole
	
cal 1,-/ g -r0:13
-19
10
20
30
40
50
60
70
80
90
100
110
120
	
130 	 14.041 	 6046.45 	 17.086
	
141 	 15.774
	
6461.19 	 18.013
	
150 	 16.831 	 6693.87
	
18.632
	
160 	 17.944 	 6953.91 	 19,271
170
	
18.857 	 7175.68 	 19.798
	
180 	 19.721 	 7392.68 	 20.284
190
	
20.606 	 7587.49 	 20.718
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THERMODYNAMIC PROPERTIES OF SUP'RHEATED FORMALDEHYDEAT FIFTY 'AM. -
TEMP. 	SPEC. VOLUME	 ENTHALPY
	 ENTROPY'C.
	----EWE----
	 CiI7T-F2-61e
	
cal/g-mole/°K
 
200
	 21.393
	 7767.25
	 21.118
210 	 22.222
	 7949.22
	 21.489
220 	 23.008
	 8125.98
	 21.831
230 	 23.755
	 8286.85
	 22.171
240 	 24.513
	 8455.70
	 22.512
250
	 25.257
	 8617.06 	 22.853
260 	 26.049 	 8787.42
	 23.176
270
	 26.772 	 8956.97
	 23.500
280 	 27.482 	 9122.82 	 23.801
290 	 28.192 	 9287.47 	 24.095
300
	 28.914 	 9454.22 	 24.400
310 	 29.610 	 9620.12 	 24.650
320
	 30.280 	 9784.51 	 24.939
330 	 30.969
	 9938.69 	 25.225
340 	 31.653 	 10114.67
	
25.470
350 	 32.329 	 10278.79
	
25.742
360 	 32.979 	 10448.05 	 25.999
370 	 33.616 	 10605.47 	 26.267
380 	 34.264 	 10770.61 	 26.517
390
	
34.915 	 10934.35 	 26.771
400 	 35.530 	 11088.71 	 27.008
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TABLE 11
THERMODYNAMIC PROPERTIES  OF SUPERHEATED FORMALDEHYDE
AT SEVENTY FIVE ATM.
TEMP. 	 SPEC. VOLUME
	 ENTHALPY
	
ENTROPY°C-
	 ca :-mo e
	
cal/g-mole/°K
-19
10
20
30
40
50
60
70
80
90
100
110
120
130
141
	
4.2020 	 4241.96 	 12.082
150
	
5.9412 	 5076.02 	 14.636
160
	
8.3855 	 6046.95 	 16.696
170 	 9.6979 	 6495.72 	 17.744
180
	
10.716 	 6821.02 	 18.478
190
	
11.636 	 7100.34 	 19.073
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THERMODYNAMIC PROPERTIES OF SUPERHEATE') FORMALDEHYDE
AT SEVENTY FIVZ-ÄTM.
TEMP. 	 SPEC. VOLUI,j_-_
	 ENTHALPY
	 ENTROPYca ,-,:iioTIe
	
cal/g-mole/°K .1(
200 	 12.378
	 7336.21
	 19.606
210 	 13.127
	 7554.78
	 20.059
220
	 13.809
	 7761.67
	
20.444
230 	 14.411
	 7950.06 	 20.822
240
	 15.008
	 8139.92
	 21.205
250 	 15.781 	 8322.83
	 21.585
260 	 16.222
	 8516.53 	 21.951
270
	 16.784 	 8697.81 	 22.306
280
	 17.320
	 8874.64 	 22.630
290
	 17.857
	 9050.19 	 22.946
300
	 18.410 	 9227.84 	 23.274
310
	 18.948
	 9403.69
	
23.544
320
	 19.403 	 9577.36 	 23.850
330 	 19.897
	 9741.53 	 24.156
340 	 20.390 	 9927.34 	 24.420
350 	 20.874 	 10100.82 	 24.710
360 	 21.338 	 10280.61 	 24.978
370 	 21.790 	 10447.52 	 25.264
380
	
22.253 	 10622.61 	 25.528
390 	 22.717 	 10796.17 	 25.796
400
	
23.157 	 10956.63 	 26.046
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TABLE 1?
THERMODYNAMIC PROPERTIES OF SUPERHEATED FORMALDEHYDE 
ONE HUNDR-27: ATg.
TEMP.
	 SPEC. voLuni: 	ENTRALPY	 ENTROPYC. 	 cc/gm 	cal/g-mole/°K
-19
0
10
20
30
40
50
60
70
80
90
100
110
120
130
141
	
2.7618 	 4230.98 	 12.197
150 	 3.0069 	 4603.74 	 13.116
160 	 3.9303 	 5221.47 	 14.685
170
	
4.8931 	 5879.66 	 16.035
180
	 5.9088 	 6342.44 	 17.066
190
	
6.9114 	 6706.35 	 17.866
40
THERMODYNAMIC  PROPERTIES OF SUPERHEATED FORMALDEHYDE
-----Arf canItIMMT-liszrm  .
TEMP.
	 SPEC. VOLUME
	 ENTHALPY
	 ENTROPY°C. 	 cc/gm 	 cal/g-mole
	
cal/g-mole/°K
200 	 7.5946
	 6987.23
	 18.462
210 	 8.3230
	 7242.15 	 19.002
220 	 8.9723
	 7475.28 	 19.453
230 	 9.5352 	 7685.88
	 19.877
240 	 10.084
	 7893.69
	
20.287
250
	 10.616
	 8092.76
	
20.691
260 	 11.208
	 8304.16
	 21.085
270
	 11.706 	 8501.07
	
21.462
280 	 12.165 	 8693.02 	 21.809
290 	 12.644
	 8881.72
	 22.147
300
	 13.100 	 9075.40 	 22.498
310 	 13.538 	 9261.32 	 22.785
320
	 13.925
	 9439.47 	 23.100
330 	 14.333 	 9608.37
	
23.415
340 	 14.743 	 9798.03 	 23.687
350
	
15.139 	 9976.32 	 23.985
360
	
15.520 	 10157.10 	 24.258
370 	 15.888 	 10324.88 	 24.550
380
	
16.266 	 10501.01 	 24.820
390
	
16.647 	 10675.32 	 25.094
400 	 16.994 	 10840.04 	 25.348
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TABLE 13
THERMODYNAMIC PROPERTIES OF SUPERHEATED  FORMALDEHYDEAT D-5—.:-TM.
TEMP.
	 SPEC. VOLUME
	ENTHALPY	 ENTROPYuC 	 cc/gm 	c"af/g=ii(Tfe
	
cal • -rao 17j /°K
-19
0
10
20
30
40
50
60
70
80
90
100
110
120
130
141
	
2.6119 	 4082.19 	 11.737
150
	
2.8093
	
4379.51 	 12.439
160
	
3.1266 	 4829.39 	 13.479
170 	 3.5224 	 5329.26 	 14.627
180 	 3.9664 	 5848.80 	 15.798
190
	
4.5186
	
6276.97 	 16.726
42
THERMODYNAMIC PROPERTIES 02 SUzERITEATED FORMALDEHYDE
AT 1723 A.Li.
TEMP.
	 SPEC. VOLUME
	 ENTHALPY 	 ENTROPY
	
°C. 	 -----a77t 	 sligE:mole
	 cal7g-mol-e7K
200 	 5.0744 	 6577.75
	 17.365
	
210
	 5.7425
	 6869.96
	
17.976
	
220 	 6.3368
	 7127.13
	
18.455
	
230
	 6.8370 	 7363.43 	 18.934
	
240 	 7.3364 	 7597.35 	 19.393
	
250 	 7.8189 	 7820.46 	 19.842
	
260 	 8.3624 	 8055.90
	 20.287
	
270 	 8.8066
	 8273.53
	 20.697
	
280 	 9.2093 	 8475.85
	
21.063
	
290 	 9.6109 	 8676.14 	 21.420
	
300 	 10.032 	 8879.36
	
21.792
	
310
	 10.411 	 9074.40 	 22.093
	
320 	 10.740 	 9259.80 	 22.419
	
330
	
11.087
	 9436.78 	 22.745
	
340 	 11.433 	 9634.73 	 23.029
	
350
	
11.772 	 9819.24 	 23.337
	
360
	
12.087 	 10008.72 	 23.622
	
370 	 12.393 	 10183.97 	 23.931
	
380 	 12.706 	 10367.55 	 24.214
	
390 	 13.024 	 10549.73 	 24.501
	
400 	 13.314 	 10717.36 	 24.760
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TABLE 14
THERMODYNAMIC PROPERTIES OF SUPERHEATED FORMALDEHYDEAT—I3D—ATm. -
TEMP. 	 SPEC. VOLUME
	 ENTHALPY
	 ENTROPY--c`C .
	 cii/g-mOIe 	cal /g-mole°K
-19
0
10
20
30
40
50
60
70
80
90
100
110
120
130
141 	 2.5243 	 4024.17 	 11.423
150 	 2.6639 	 4309.06 	 12.108
160
	
2.8712 	 4707.54 	 13.027
170
	
3.1045 	 5144.83 	 14.034
180 	 3.4081 	 5619.21 	 15.098
190 	 3.7911 	 6045.29 	 16.035
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THERMODYNAMIC PROPERTIES OF SUPERHEATED FORMALDEHYDE 
AT 15-0 AMT.
TEMP.
	 SPEC. VOLUME
	ENTHALPY
	 ENTROPY 
DC. cc/gm
	cal/g-mole /g-mole g-mole e 	 cal g-mole -mole /°K g
200
	 4.1823
	 6353.52 	 16.787
210 	 4.6446
	 6635.38 	 17.272
220 	 5.0713 	 6894.62
	 17.772
230 	 5.4645 	 7132.16 	 18.243
240 	 5.8871 	 7372.30 	 18.712
250 	 6.2972 	 7602.46 	 19.171
260 	 6.7583 	 7848.25
	 19.628
270 	 7.1373
	 8069.62 	 20.053
280 	 7.6817 	 8285.20 	 20.443
290
	 7.8216 	 8497.93
	
20.822
300 	 8.1797
	
8714.82 	 21.216
310
	 8.4997 	 8921.05 	 21.536
320 	 8.7719 	 9115.99 	 21.874
330 	 9.0581 	 9302.91 	 22.215
340 	 9.3445 	 9510.39 	 22.511
350 	 9.6252 	 9703.60 	 22.832
360
	 9.8891 	 9895.58 	 23.121
370 	 10.143 	 10072.9 	 23.436
380 	 10.404 	 10258.6 	 23.725
390 	 10.669 	 10443.2 	 24.018
400 	 10.945 	 10615.0 	 24.284
45
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